Elderly population (aged \>60 yr) constituted 7.5 per cent of the total population of India in 2011, numbering approximately 76 million as per the census[@ref1]. In addition to the physical health problems, mental health status also worsens as age advances. Singh *et al*[@ref2] studied the psychosocial profile of the elderly in an urban area of Meerut, north India and found that 25.1 per cent had an unfavourable attitude towards life; the common reasons for which were illness (73.1%) and loneliness (66.7%). The percentage share of elderly in rural areas is higher, 8.1 compared to 7.9 in urban areas of India[@ref3]; 75 per cent of the total elderly population lives in rural areas[@ref4][@ref5]. Rural elderly have been worst affected by the process of changing family structure in the Indian villages, rural to urban migration of younger people and weakening social fabric of rural areas. This makes them more vulnerable given the poorer access to social services and health facilities.

The prevalence of depression, a common mental disorder, has been reported to be high among the elderly. A community-based study of depression done by Poongothai *et al*[@ref6] in Chennai; The Chennai Urban Rural Epidemiology Study (CURES) found the prevalence to be 15 per cent among the urban South Indian population. The prevalence increased to 25.7 and 30 per cent among the females and males aged more than 60 yr. The prevalence of depression has been reported to be higher among the Indian elderly and more in rural areas[@ref7][@ref8]. The median prevalence rate of geriatric depression in the world was reported to be 10.3 per cent with interquartile range (IQR) between 4.6 and 16.0 per cent, whereas the median prevalence rate of depression in Indian elderly was 21.9 per cent with IQR between 11.6 and 31.1 per cent[@ref7]. The prevalence among elderly in rural areas has been found to range from 53.7 per cent in Singur block of Hooghly district in West Bengal to 42.7 per cent in a village in the Kancheepuram district of Tamil Nadu[@ref9][@ref10]. Depression is also known to be a risk factor for cognitive impairment (CI) among elderly[@ref8][@ref9][@ref11][@ref12][@ref13]. Depression in elderly with mild CI is associated with risk of conversion to dementia, which can lead to inability in performing the activities of daily living and therefore, worsen their quality of life (QOL)[@ref14]. To address depression among elderly, problems of loneliness and lack of emotional and social support need to be tackled.

Daycare centres for the elderly are common in the western countries and such centres are established as part of routine services to provide health and social programmes for elderly attendee during the day. By relieving the family members and caregivers of the burden of taking care of the elderly so that they can concentrate on other responsibilities during the day; it can strengthen the relationship between the elderly and their family members. Daycare centres can also offer rehabilitation programmes, social interaction with peers and participation in campaigns, meals and physical activities. It is a chance to socialize and have fun in a community-based group[@ref15]. Such activities in the daycare centre are expected to improve the QOL of the elderly. Bilotta *et al*[@ref16] found that attendance in a daycare centre was an independent correlate of the QOL among older outpatients suffering from depressive disorders without dementia in Italy. The Berlin Declaration on the QOL for elderly emphasizes on the need for such studies to investigate which type of intervention is optimal and how such interventions can be implemented to improve QOL of the elderly in real life situations[@ref17]. Although the concept of daycare centre is relatively new in India, such facilities are fast coming up in the cities. This intervention study was undertaken to assess the impact of attendance at a community based daycare centre at rural Puducherry, India, on depression among the elderly. We also tried to observe the impact on CI and QOL of the elderly.

Material & Methods {#sec1-1}
==================

 {#sec2-1}

### Procedure {#sec3-1}

This was a before and after intervention study wherein a daycare centre was set up in an *Anganwadi* centre in the village Thondamanatham in Puducherry, India, between January 2013 and January 2014 by the Jawaharlal Institute of Postgraduate Medical Education and Research (JIPMER), Puducherry. The sample size was calculated assuming a change in the prevalence of depression from 30 to 20 per cent, power 80 per cent, alpha error 5 per cent, as 294 using G\*Power 3 software[@ref18]. Among the villages under the service area of the rural health centre of the JIPMER, village Thondamanatham had 290 elderly in 2012 (unpublished data). Therefore, this village was selected for the study. Details of the activities carried out at the daycare centre are given in [Table I](#T1){ref-type="table"}.

###### 

Activities carried out under the project
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Problem-solving therapy (PST, a form of psychological therapy) was conducted in 4-5 sessions, with each session of 20-30 min. Those identified as having moderate level of depressive symptoms were selected for this intervention. Brief intervention (BI) was a specific form of counselling for elderly whose substance use was at moderate risk to their health level. It was a one-time counselling lasting 7-10 min. These were planned to be administered during the routine daycare visit. Those who did not attend the daycare were given either at home or workplace. PST was difficult to administer as each session was 20-30 min and has to be individual based. Coverage of eligible elderly and completion of all sessions for PST were low. However, BI was given to all eligible elderly.

The Independent variables were (*i*) Socio-demographic details (age, gender, education, employment, income and marital status); (*ii*) Morbidity status (self-reported major physical morbidity and neuropsychiatric problems); and (*iii*) Alcohol, Smoking and Substance Involvement Screening Test (ASSIST)[@ref19].

Dependent variables included primary outcome for depression measured using Geriatric Depression Scale (GDS, short form) with a cut-off of \>5[@ref20]. Secondary outcomes were as follows: (*i*) CI - measured using Hindi Mini-Mental Status Examination (HMMSE) with a cut-off of \<19 - validated to assess the level of cognition in rural elderly in India[@ref21]; and (*ii*) WHO QOL BREF - assessed as self-report over the past one month with four domains mainly physical, psychological, social and environmental. The raw scores are transformed to 0-100 scale[@ref22].

*Statistical analysis*: For statistical analysis, statistical software, SPSS Version 20.0 (IBM Corp., Armonk, NY, USA) was used. The GDS, HMMSE and WHO QOL scores were tested for normality. As both the Shapiro--Wilk and Kolmogorov--Smirnov tests were highly significant, non-parametric tests were used for hypothesis testing. First, Chi-square test was done to find out the association between attendance at the daycare centre and the status of depression and of CI. Then, GDS and HMMSE scores were considered as ranks and Kruskal--Wallis test was performed to find the difference in scores between the various categories of attendance. Analysis of variance (ANOVA) was performed to test whether there was difference in the mean post-intervention scores in all the four domains of WHO QOL across the different categories of attendance at the daycare centre. Impact of attendance at the daycare centre was assessed by comparing the pre- and post-intervention scores of GDS, CI and all the domains of WHO QOL among those who attended the daycare centre using the Wilcoxon signed-rank tests. For multivariate analysis, binary logistic regression was done using forward stepwise approach for building the model. The variables found to be significant at *P*\<0.1 in univariate analysis were entered into the model for logistic regression. All tests were two-tailed, and statistical corrections for multiple tests were not carried out.

Results {#sec1-2}
=======

There were 290 elderly in the village as per the voters list. However, 27 were not living in the village ([Fig. 1](#F1){ref-type="fig"}). Of the 263 living in the village, 99 were males and 164 were females. The baseline characteristics of the population are given in [Table II](#T2){ref-type="table"}. In both the genders, little more than half were in the 60-69 yr age group and nearly 1/3^rd^ in the 70-79 yr. There were more females in the \>80 yr compared to males. More females were illiterate (76.2%) compared to males (37.4%). There were lesser females with secondary education and none had studied higher secondary and above. Almost 60 per cent of the elderly females were widowed compared to 10 per cent of the males. More elderly males (35.4%) were employed than females (11.6%). The economic status of males and females were almost same with slightly higher proportion of females in the lower classes. Tobacco use in the past three months was almost 40 per cent in both genders whereas alcohol use in past three months was 48.5 per cent in males and 5.5 per cent in females. Morbidity status was assessed through self-reported conditions and symptoms. If any elderly had symptoms pertaining to musculoskeletal, cardiovascular, renal, respiratory and gastrointestinal systems, they were considered as having major physical problems. About 91 per cent of the males and 87 per cent of females had some major physical problem. Neuropsychiatry problems such as headache, dizziness, syncope, tremors and gait disturbance were more in females (50%) than in males (45.5%).

![Flow chart showing study design](IJMR-146-68-g002){#F1}

###### 

Sociodemographic characteristics of the study population at baseline
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Loss to follow up during the one year of intervention was 7.9 per cent (21/263). The characteristics of those lost to follow up are given in [Table III](#T3){ref-type="table"}. Most of them were males and 19 out of 21 had screened positive for depression.

###### 

Characteristics of elderly lost to follow up
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At the end of one year, among the 242 elderly individuals available, 239 (98.7%) were aware of the daycare centre. Of those who were aware, 233 (97.4%) had come to know about the centre from the project staff who had visited their houses. The attendance at the daycare centre during the study period is given in [Fig. 2](#F2){ref-type="fig"}.

![Frequency of attendance at the daycare centre.](IJMR-146-68-g005){#F2}

*Impact of intervention on depression, CI and WHO QOL*: There were 167 elderly who attended the daycare centre at least once. About 42.2 per cent of the elderly in the village attended the daycare centre at least once a month and availed the services at the centre. When asked whether they were satisfied with the services at the daycare centre, 165 out of 167 (98.8%) answered in positive.

Overall depression pre-intervention was 63.1 per cent and post-intervention was 76.9 per cent. At the baseline, the prevalence was higher in females (67.1%) than males (56.6%). Among the 242 elderly available during the post-intervention survey, the prevalence of depression at the baseline was 60.7 per cent. Even though there was an increase in the prevalence of depression among these 242 from 60.7 to 76.9 per cent, the difference was not significant.

The frequency of attendance at the daycare centre was used to quantify the intervention as this was the focus of intervention and most activities were held at the daycare centre. Thus, the impact of the intervention on the prevalence of depression, CI and WHO QOL was assessed with frequency of attendance. The attendance at the daycare centre in the past one year was considered as an ordinal variable with three categories - 'Never attended', 'Attended less than once a month' and 'Attended more than once in a month' ([Table IV](#T4){ref-type="table"}). There was an increase in the prevalence of depression in all the categories of attendance, but the increase was least in the more than once a month group, 7.4 per cent points increase compared to 25.3 and 18.1 per cent in the never attended and less than once a month groups. The difference in post-intervention proportions of depression between the groups was significant (*P*\<0.001). There was an increase in GDS scores within the never attended and less than once a month categories but not among those who attended the daycare centre more than once a month. This difference in post-intervention scores between the groups was significant (*P*=0.001). Similarly, the proportion of CI increased among never attended and less than once a month groups whereas there was a decline among those who attended the daycare centre more than once a month. There was a significant decline (*P*\<0.01) in WHO QOL scores of the physical, psychological and environmental domains in all the categories.

###### 

Pre- and post-intervention scores of Geriatric Depression Scale, Hindi Mini Mental Status Examination and quality of life as per the categories of attendance at the daycare centre
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Attendance of more than once a month was considered minimum for the daycare centre to make some impact on the dependent variables. Hence, in keeping with the objective of assessing the impact of attendance at the daycare centre on depression, the difference in pre- and post-intervention scores of GDS, CI and four domains of WHO QOL were analyzed among those who attended the daycare centre at least once a month. All the scores among the 95 elderly who attended the daycare centre at least once a month were non-normal in distribution. There were no differences in the median scores of GDS (6, IQR 8 vs 6, IQR 5) and CI (22, IQR 5 vs 23, IQR 5), but the differences in the scores in all the four domains of QOL were significant in these 95 elderly. There was a decline in the scores in all the domains except social where there was an increase. The proportion of elderly with depression in this group increased in the post-intervention from 57.9 to 65.3 per cent, but this increase was not significant.

On bivariate analysis, post-intervention depression status was found to have significant association with occupation (*P*=0.044), presence of major physical morbidity (*P*=0.042), ever use of tobacco (*P*=0.019), high risk alcohol intake (*P*=0.044) and attendance at daycare centre of more than once a week (*P*\<0.001). For the bivariate and multivariate analysis, frequency of attendance at daycare centre was considered a dichotomous variable clubbing 'Less than a month' with 'Never attended' because this was the group which attended the daycare centre only a few times in a year which was practically equivalent to not attending at all. Multivariate analysis using binary logistic regression was conducted to assess how frequency of attendance was associated with the depression and CI at the end of the intervention period. It was seen that after controlling for other variables such as age, gender, pre-intervention depression status, employment status, physical ailments and substance use, only the frequency of attendance to the centre and tobacco use were the independent predictors of post-intervention depression status ([Table V](#T5){ref-type="table"}). Lower frequency of attendance and presence of tobacco use were associated with the presence of depression with GDS. Attendance at the daycare centre reduced the probability of depression by 51 per cent. Tobacco use in past three months increased the risk of depression by about three times. The model explained 9.8 per cent of the variance.

###### 

Multivariate analysis of association of depression at post-intervention with other variables
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The relationship of frequency of attendance with the post-intervention QOL was assessed ([Table VI](#T6){ref-type="table"}). It was seen that frequency of attendance at daycare centre was associated with better QOL on physical, psychological and social domains, but not on environmental domain. This may be because interventions in this study were psychosocial and would have had little effect on the environmental domain of the QOL of the elderly.

###### 

Scores of post-intervention quality of life domains across the frequency of attendance
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Discussion {#sec1-3}
==========

Depression is one of the top five leading causes of years lived with disability and contributing significantly to the global burden of diseases[@ref23]. Depression is also one of the priority condition for mental health gap action programme (mhGAP)[@ref24]. It has been projected that proportion of elderly will exceed that of young ones aged 0-14 yr in India by the year 2042[@ref25].

In our study over a period of one year of intervention, there was an overall increase of the prevalence of depression among the study participants. This could have been because these elderly were older and physically more disabled and infirm a year later, which was supported by the decline in WHO QOL scores in the physical domain. The post-intervention prevalence was also affected by the loss to follow up of participants, 2/3^rd^ of whom were males and 90 per cent with depression. The post-intervention prevalence was possibly lower with the loss to follow up of this group. However, it is difficult to comment upon the impact of this loss to follow up on the outcome measures in this study design (without a control group). The post-intervention prevalence of depression depends not only on the continuation of the participants in the study but also on their attendance at the daycare centre. In this study, more female elderly were followed up than men. Higher proportion of these women was widowed, which could also have contributed to higher prevalence of depression among them. Although depression is known to be higher among female elderly[@ref8][@ref9], the reasons are not well understood and need to be studied further.

On comparing the pre- and post-intervention GDS scores, among those who attended the daycare centre at least once a month, there was no improvement in the scores. In these two groups, there was no decline in the scores of CI, signifying that there was no worsening in their cognitive status. As expected, the prevalence of CI in the group that attended the daycare centre more than once a month decreased over this one-year period whereas it increased in the never attended and less than once a month group.

There was a decrease in the post-intervention QOL scores of physical, psychological and environmental domains, which was expected given the worsening physical health with increasing age. However, the scores in the social domain increased significantly among those attending the daycare centre more than once indicating that the interactions among the elderly themselves facilitated by the centre and with the daycare centre staff improved their social well-being. Decline in scores in the other domains could also have been contributed by better awareness and greater expectations among the previously unaware rural elderly following the health education and discussion sessions held at the daycare.

When the outcomes were assessed as per the frequency of attendance at the daycare centre, post-intervention depression scores were found to be significantly lower in the groups with higher attendance. Post-intervention WHO QOL scores in the physical, social and psychological domains were also significantly higher among the elderly with higher attendance, the difference being present between those who never attended and those who attended at least a few times. Attendance at the daycare centre was found to be a protective factor, conferring 51 per cent protection from depression. Current use of tobacco doubled the risk of depression among the elderly.

Our study had some limitations. PST and other activities at the daycare can be considered as cointerventions. However, as many activities were present in this study, it was difficult to point out what activity at home level, workplace level and community level might have brought the change in the prevalence of depression. Therefore, all the activities were considered as components of the single intervention.

From this study, it was concluded that attendance at the daycare centre had an impact on the depression status, CI and QOL of the elderly. When attendance at the daycare centre was categorized into an ordinal variable, both proportion of elderly with depression and the GDS scores decreased with increasing attendance. Irrespective of the pre-intervention depression status, attendance at the daycare centre reduced the probability of depression by about 51 per cent and there was an improvement in the WHO QOL scores in the social domain. Therefore, this community-based intervention comprising a composite set of activities in the daycare centre, set up in the village, was found to be effective in reducing depression and improving social QOL of the elderly population in this village.
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